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ever, the bottom layer ought not to contain more than 1 or 2 mg.
of iron. It is the purpose of subsequent treatment to remove all
the metal chlorides except ferric chloride from the ether layer in,
the upper bulb and to free these hydrochloric acid extracts from
iron as far as possible by shaking in the lower bulb with ether
containing very little ferric chloride.

Allow the hydrochloric acid solution in the lower bulb to run
into the porcelain dish that was used previously in the analysis,
and rinse out the boring of the stopcock and the tubing below it
with a few cubic centimeters of ether-hydrochloric acid solution
B. Then allow the lower layer in the upper bulb to flow into
the lower bulb and likewise rinse the upper bulb with a little
ether-hydrochloric acid. To remove more of the metal chlorides
from the ether in the upper bulb, again add 10 c.c. of ether-
hydrochloric acid solution B, shake and remove the bottom
layers in each bulb by the same operations as before. After the
two layers have separated in each bulb, add the lower layer in the
bottom bulb to the contents of the porcelain dish and allow the
lower layer in the upper bulb to drain into the lower bulb. To be
on the safe side, repeat this treatment with 10 c.c. of ether-
hydrochloric acid solution B a third and fourth time. Then, as
a rule, the separation is as complete as is necessary and it may
be assumed that the solution in the porcelain dish now contains
all the manganese, nickel, cobalt, chromium, aluminium, copper,
titanium, sulfuric acid, phosphoric acid, and vanadium together
with small quantities of iron.

Large amounts of alkali salts cause trouble; the ether causes
them to precipitate and the deposited salts tend to clog the bor-
ings in the stopcocks. For this reason the use of alkali salts
must be avoided in preparing a solution for treatment with
ether. Thus oxidation must be accomplished with nitric acid
rather than with potassium chlorate and any excess of acid
removed by volatilization rather than by neutralization with
ammonia.

In the apparatus, the iron is left as ferric chloride dissolved in
ether and hydrochloric acid. By shaking with water, the greater
part of the ether can be separated from the ferric chloride and
the solution of the latter may be used for the determination of
iron (see Iron). When the method is used frequently, it is well